Phone: +44 (0)20 7679 4802 In the main text, we have described different approaches based on ensemble simulation to calculate absolute as well as relative free energies using "exact" free energy methods. It has been demonstrated that running a single replica may have several issues and certainly does not provide a handle with which to quantify the associated uncertainties in the predicted free energies; this is true irrespective of simulation length. Here, we provide additional details behind our results reported in the main text. Table S1 provides the free energy predictions for all complexes studied from each replica as well as their ensemble averages calculated APB and SW contributed equally to the results S1
using the TIES analysis. Figure S1 shows the variation of ∆G protein vdw+elec , the most fluctuating component of absolute free energy, for simulations up to 10 ns for all complexes studied. Table S2 shows the energy decomposition of absolute free energies for all complexes. Table   S3 compares the computed values of ∆G protein vdw+elec , the most fluctuating component of absolute free energy, with and without MBAR analysis which demonstrate that MBAR has no effect on the accuracy of the results. Figure S1 : Convergence of the absolute binding free energy calculations for all molecular systems investigated in this study. ∆G protein vdw+elec is used here to display the convergence as it is the component with largest variance. The coloured lines represent individual replicas while the black lines denotes results from TIES analysis with associated error bars. While most of the TIES results have converged within 4 ns, some of the individual replicas have not within 10 ns. 
